The resistivity of Ca-Al metallic glass is calculated as a function of temperature and composition. The diffraction model is used, including the partial dynamic structure factors. To account for the blurring of the Fermi surface we propose a new model which preserves the wave-packet character of the scattering electron. The results compare favorably with the experimental measurements available, indicating that the diffraction model is applicable also for high-resistivity systems. The use of t-matrix formulation of scattering is seen essential and the value of the Fermi wave vector to be used is shown to need careful consideration. The Fermi-surface blurring is found to affect the resistivity but the changes are not drastic. The origins of the large resistivity are seen to be in the strong scattering from Ca atoms, as expected, but also in the changes in the atomic and electronic structure.
I. INTRODUCTION
In an earlier publication' (hereafter referred to as paper I) we reported calculations of the resistivity and thermopower of Mg-Zn metallic glasses. We applied the diffraction model using dynamical partial structure factors and also considered the effect of the Fermi-surface blurring due to the finite mean fro: path of electrons. Except for the composition dependence of the thermopower, the model was found to describe well the electric transport properties of amorphous Mg-Zn alloys. Here we further improve the method by taking into account the effect of blurring the Fermi surface more rigorously and by using the t-matrix formulation for the electron-ion interaction instead of a simple model potential. In addition to blurring the Fermi surface the finite electron mean free path also has an effect on the electron-phonon interaction. This has been discussed extensively by Cote and Meisel2 3 and their treatment is adapted here. Finally, a minor change from paper I is to be found also in the treatment of the multiphonon terms of structure factors. This framework is then applied to a detailed investigation of Ca-Al amorphous alloys.
Previously, ' the effect of blurring of the Fermi surface due to the finite electron mean free path was included as suggested by Ferraz and March. In this method, basically, the free-electron density matrix is substituted for by a product of a free-electron density matrix and an exponentially decaying factor which describes the decay of correlations due to scattering. This leads to a resistivity formula with an integral over momentum-transfer vector q from zero to infinity. This formulation apparently does not conserve momentum for q&2kF ( III. RESULTS Figure 1 shows the calculated four largest scattering phase shifts as a function of energy (as measured from the crystal zero) for Al and Ca. From Fig. 1 Figs. 9 and 10 is that when approaching the pure-metal ends, the resistivity becomes essentially independent of the wave-packet width; only for the highresistivity Ca can a small difference be seen.
The k~dependence of the resistivity is presented in Fig.  11 , where the resistivities of Ca60A140 and Ca30Alqo compounds are plotted as a function of the Fermi wave vector.
The fast increase for small kF and the approach towards zero at large k~result from the 1/n, factor in Eq. (12). The important point in Fig. 11 is the sharp peak with a very large increase in resistivity in the vicinity of k =1.2 A '. The curves concretely show the sensitive dependence of resistivity on the value of kF, i.e. , on the electronic structure of the metallic glass. The fact that not only the height but also the positions of the peaks of Fig.   11 change with composition makes the concentration dependence of kz of utmost importance in the diffraction model. The results of the calculations for the concentration dependence of resistivity (Fig. 9) clearly support the use of kF-=1. 18 A '=const for the whole composition range, as deduced from Hall-effect measurements. ' The application of the free-electron formula for kF, on the other hand, is seen to result in an incorrect composition dependence of resistivity (see Fig. 9 ). This finding is consistent with the conclusion ' that Ca-Al metallic glass is not a free-electron-like system. %e also computed the resistivity using a pseudopotential instead of a t matrix (the results to be described are for the sharp-Fermi-surface formulation with kz --1.18 
